SU 001510482 A1 
APR 1993 



~CHER> 90.06.0/" 
•SU18I0482-AI 



94-2241 4 llit 
expression 

• MriL Dil^^CHEREVATSIM A S. P0M1N A V. AKHMAPEEY A V 



internal of ^damage. The neck penned ^ ^ ^ 

length until it tees "J'yjLfff SS£kn»MU of the neck 
weU and set m the d^e lO^yc^c^ ^ contact 

to!Mdd*ofdW.E-MP^"£~ g; his the neck 

h ^.° n ^^fceffiff* ^ mandrel As 

r JSSS«£ .heated on« 



H(l-Cl) 



walk of casing strings. More umtonn prcss^ 



Unm0482-A f 



© 1994 DERWENT PUBLICATIONS LTD. 
14 Great Queen Street, London WC2B 5DF 
US Office: Derwent Inc., 1313 Dolley Madison Boulevard, 
Suite 401 McLean, VA22101, USA 
Unauthorised coping of this abstract not permitted 




© 199U DERWENT PUBLICATIONS LTD. 
U Great Queen Street, London WC2B 5DF 
US Office: Derwent inc., 1313 Dolley Madison Boulevard, 
Suite U01 McLean, VA22101, USA 
Unauthorised copping of this abstract not permitted 




C0I03 COBETCKHX 
COUI/IAJ1WCTV1HECKMX 

PEcnyennK f i9> 



SU.» .1.810482 A1 

(51)5 E 21 B 29/10 



rOCyflAPCTBEHHOE flATEHTHOE ; 
BEAOMCTBO CCCP FOfitff • 

(TOCriATEHT CCCP) , " " U ' v 

ODMCAHUE MBOBPETEHM^^ ^ 

K ABTOPCKOMY CBMAETE/lbCTBY 



1 

(21) 4836184/03 

(22) 07.06.90 
(46)23.04.93. Bio/i. hb 15 

(72) A.CMepeftauKMfl, A.B.Oommh. A.B.AxMa- 
AeeB m O.C.MyxaMerrapMnoB 

(56) nareHT CUJA fsfc 3191677. k/i. 166-14. 
ony6/iMK. 1965. 

ABTOpCKOe CBMABTC/lbCTBO CCCP 
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(54) CnOCOB PEMOHTA OBCAflHblX KO- 

/10HH 

(57) Mcnoiib30B8HMe: peMOMT yMacncoB c osa- 
raMM pa3pyuieHufl m Ae<t>eKT8MW b ct6hk3X 06- 
caAHwx koaohh. CyuiHOCTb H3o6peTeHM5i: 
noA6npaK)T uM/iMHAPHHecxuft naTpySox pac- 
HGTHoro nepMMeTpa. nnuna xoTbporo 60/ibiue 



BHyipeHHero AwaMBTpa 2 peMOHTMpyeMoro 
ynacTxa o6c3aho« xonoHMbi, a AflWHa naTpy6- 
ica 6o/ibiue a^mhw MHTepeana noBpe*AeHw*. 
npoM3B0A«T nonepeMHyto Ae<t>opMaunio naT- 
py6xa no ecew a/imhc ao noTepw ycTOiiHMBO- 
ctm, <J>MKcauMio ero a 3tom no/io*eHMM, cnycK 

B CKBaJKIiHy M yCT3HOBKY B 30He HOBpOKAe- 
HMfl nyTCM <{>MKCaTOpOB. ripM 3TOM MaTepwa/i 
naTpyGxa Bw6wpaK)T no MOAyiio ynpyroc™ - 
E. KOTopwtf onpeAenniOT t*3 cooTHOiueHwa; 
1 4 P 

E« — 1 ^ \ . t rAe P - KOHTaxTHoe AaB/ieHwe 
(h/R) 1v * 

naTpy6xa Ha ctchxm o6caAHOft xo/iohhu. h - 
TO/iiuwHa ct€mkw naTpyGxa; R - paAvtyc BHyr- 

peHHeM CT6HXM 06C3AH0fl KO/IOHHW. 4 Mil. 
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W3o6peTeHne othocmtca k Texno/iomM 
peMOHTHux pa6oT a He<|>ieA06btBatomett npo- 

MUUjneHHOCTM. a MMeMHO, K CnOC06dM /1MK8M- 

AauMM ysacTKoa c osaraMM paapytueHun m 
Ae<(>erraMM e cTeHicax o6c3ahux ko/iohh. 

Ue/ib H3o6peT6HMR - noBuuieHue a<t><t>e*- 
tmbhoctm peMOHTHbix pa6oT m o6ecneseHMe 
paBHOMepMoro npnxaTMH naTpy6xa no Been 
ero A""He « o6caAHOft ko/iohhb npw ynpoiue- 
hum npouecca ycTaHOBKn naTpy6xa aa CMeT 

HCK/1K>MeHMfl AOnonMMTeilbHOrO B03Ae.HCTBMfl 

Ha Hero. 

Ha <J)Mr. 1 M3o6pa>KeHO ycrpoftcreo a/ih 
npHBeAGHMfl naTpy6*a e coctoahm6 noiepn 
ycTOflMM boctm: Ha <frwr. 2 -r ceMeHHe A-A Ha 4>nr. 
1; M8 4>wr. 3 - ceMenVie B-B Ha <J>nr. 1; Ha 4>wr. 
4 - naipyOoK, 3a<t>wccMpoBaHHU& b coctoahmm 
norepH yctommmboctm. 

. YcTpoftCTBo An* npM&eAeHHA naTpy6xa 1 
b coctohhhb noTepM ycToflMM boctm - npoTarM- 
Bawmee ycrrpo^CTBo - npeACTaBii»eT co6om 
KOHMM^cicyio onpaBicy 2 c 4>opMOo6pa3yioiUMM 
crepxcHeM 3 m po/iMKaMM 4, aaKpenneHHWMM 
no AnMHe onpaaxM. Po/imkm 4 caflaaHW € Mexa- 
hmmcckmm npMBOAOM 5. BpameHwe Ha KOTopun 
nepeAaeTCfl ABuraTe^eM B.TIpc/ie npuBeAe- 
HMfl naipySxa b coctoahmc noTepM ycTOWMMBo- 
ctm npH noMOiAM AaHHoro ycTpoftcTBa oh 

<t>MKCHpyeTQ5l B 3T0M COCTOAHMM nOCpeACTBOM 
<]>HKCdTOpOB 7, COeAMHeHHUX M6)KAY CODOft 

ctc p3KH 5i mm ' 8. PIpuBOA 5 npeACTaB/i«eT M3 ce- 
6n ayGsaTyio nepeAany c oahoh BeAymeA 9 m 
AByMR oeAOMbiMH uieCTepHsiMH 10* 11. BeAy- 
ma* ujecTepHH 9 ycTaHOB/ieHa Wa bwxoahom 
sa/iy 12 ABMraTenii 6; Ha b any 13 Bepxneft 
BCAOMOft ujecTcpHwycTaHoa/icH xpa.PlHwft Bep- 
XHMft po/mx 4. a na Bany 14 HWKKefl bcaomoh 

UJeCTCpHU XpaftHMM HMXHMM PO/IMX 4. Po/IMKM 

4 (m BepxHue, m hvdkhmc) cBaaaHHue npuBOA* 
hum peMHeM 15. Po/imkh 4, ne cBH3aHHue c 
BdiiaMH 13 m 14. BunoiiH6HU ynpyroanacmM- 
hwmm m/im noAnpyxHHeHW a pe3y/ibTaTe sero 
ohm OTcnexKBaiOT Ae<t>opMauuK) naTpycxa. 
Boxoeue po/imkm 4 3aicpeniieHu b KOHimecKon 
onpasxe 2 c eosMoacHOCTbio apameHMA. Ohm 
He noAnpyxMHeHu m ycTaHOB/iewu coocho k 
4>opMop6pa3yiomeMy CTep)KHK) 3. 

Cnoco6 peMOHTa 3aicnioMaeTc« b c/ieAy»o- 
meM. 

BHdMane ocyiuecTB/tntoT noA6op naTpyo- 
xa pacMeTHoro nepMMeTpa m ynpyrocTM. NaT- 
pyGox 1 Buno/iHflioT e bmas TOHxocTeHHoro 
xpyroBoro nwnwHApa M3 MaTepwa/ia o6^aAa»o- 
incro cbomctbom ynpyrocTM, npMseM nepM- 
MeTp " uM/iMMApa 6onbtue BHyTpeHHero 
nepMMeTpa peMOHTupyeMOft o6c3ahom xo/ioh- 
Hbi, a Awwa - 6o/ibiue MHTepaana noapoiCAe- 
HHA o6caAHOM KonoHHbi. B xanecTBe 
MaTepMa/ia M3roTOBneHMR natpy6xa mokct 



6wTb Mcno/ibaoaaHa BwcoKOKasecTeeHHa» 3a- 
xaneHHan CTanb, CTexnon/iacTMX m APyrwe Ma- 
Tepwanu, xapaKTepn3yioiuMe TeM, mo 
HanpnxeHvifl, BOSHMKaKjiune b hmx nooie no- 
5 TepM ycTOMMMBOCTM, He npesuiuatOT npeAenoB 
TexyMecTM Aannwx MaiepMa/iOB, T.e. coot- 
BeTCTayiOT ynpyrwM Ae<t>opMauMRM stmx Maie- 
pMa/iOB. 

3aTeM npow3BOA»T nonepeMHyx) Ae<t>op- 
^0 MauMK) naTpy6xa no Bcew qjuahq ao noiepw 

yCTOMMM BOCTM M ^MKCaUMK) erO B 3TOM COCTO- 
AHMM. flflfl SToro naTpy6ox 1 noAa»OT Ha bxoa 
onpaaxM 2 npOT«rMBaiou4ero ycTponcTsa c 
npeABapMTe/ibHo.BKAtoMeHHbiM ABuraTe/ieM 6. 
15 nepeAdiomHM BpameHMG Ha po/inxw 4 c no* 

MOtUblO MdXBHMHeCKOrO npMBOAB 5. POAMKM 4 

3axBaTMBdk)T naTpy6oK m n pots hmbb iot ero 
BHyrpb xoHMHecxoM onpaBKM 2 ycTpoAcTea. no 
* Mepe ABM)xeHM9 naTpy6xa BAO/ib BHyTpeHHeti 

20 noB6pxHOCTw nocTeneHHO yBe7iM4MBaeTca pa- 
Ana/)bHaR Harpy3xa, AewcTBytomas Ha Hero co 
CTopoHM onpaBKM M3i-aa yMeHbUjeHMA ee A^a- 
MeTpa, MseecTHo, hto TOHKMe ynpyrMe 060/104- 
km noA AewcTBueM paAna/ibHOH narpy3KM 

25 repniOTycTOMMMBOCTb. nepexoA« x HOBOMy co- 

CTOflHMK) paBHOBeCMH C BWnyKilOCTbK). 

o6pauieHHoti k i^eHTpa/ibHOM ocu MM^MHApa. 
A"* o6ecneHeHMsi nepexoAa naTpyGxa e co- 
CTOAHwe noTepM ycTOMMMBOCTM cnyxMT (J)Op- 

30 MOO^paayiotAMM cTep>xeHb 3. kotopum 
KOHueHTpMpyer paAviaTibHyio Harpyaxy Ha naT> 
pyGox. TepnioiAMM ycTOMMMBOCTb. fla/ibHen- 
iuap npoT«>Kxa naTpy6xa CBnaaHa c 
npoAonxaxjiuMMCR yBe/iMMeHMeM pa ah an bHofi 

35 Harpy3KM m npMBOAMT x yBe/iMMeHMio Bbinyxno* 
ctm 060/iOMKM naTpy6xa. noTepflBiueft ycTOM- 
MMBocTb. e pe3y/ibTaTe Mero pa3Mepbi 
naTpy6xa 6yAyr cooTBeTCTBoaaTb TpancnopT- 
hum pa3MepaM Ten, cnycxaeMbix b cxaa>KMHy, 

40 B MOMeHT AOCTMxeHMfi naTpy6KOM TpaHcnop- 

THblX pa3MepOB OH npOTflTMBaeTCfl K XOHUy 

onpaaxM 2 m na BwxoAe M3 Hee CTfirMBaeTCA 

HeCKO/lbKHMM (^MKCdTOpdMM 7 (CM. <J>Mr. 4), KO* 

TOpue )xecTxo coeAHHflk)T mbxay co6om cTep- 

45 mchamm 8. TaxMM o6pa30M OCymeCTBJlflKU 
onepauMto 4>mkcmpob3hm« naTpy5xa 1 b cocto- 

HHMM nOTepM yCTOMMMBOCTM. 

nooie SToro npoM3BOA«T ycTaHooxy naT- 
py6xa b 3one noBpexcAeHMfl o5caAHOM ko/ioh- 
50 hu. 

Ann sToro c noMombio AepxaTensi (na Mep- 
Te*e ne noxaaaH) naTpy6ox t 3a<t>MKCMpoaaH- 

HWM B COCTOAHMM HOTepM yCTO«HMBOCTM , 

cnycxaioT b cxBa>KMHy m ycTanaB/iMaatoT na 
55 ypoBHe ynacTKa noapexcAeHMR o6caAHOM ko- 
noHHbi. CTAfMBatotuMe naTpy6ox 1 (|)MKcaT0pbi 
7 CHMMam. nepeMeu4aq BBepx coeAUHflwiAwe 

MX CTep>KHM 8, STO npMBOAMT X CHRTMK) p3A^' 

anbHOft HarpyaKM. AeCiCTByioiAeM na naTpy6ox. 
noA AencTBMeM ycniiMM b o6onoMxe, noTepaB- 
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weft ycTOMMMBOCTb. naTpyfiOK 1 B03apamaeTC« 
b wcxoAHoe paanoBecHoe cocTOflHwe. 

B CM/iy TOrO. MTO MCXOAHWfi BHeWHMM flM- 

8MeTp naTpyGxa Hecxo/ibxo 6o/ibiue BHyipeH- 
Mero AwaMeipa o6caAHoft ko/iohhw. riaTpyooic 
n/iOTMO m paBHOMepHO npwKHMaeTCH x o6caA- 
HOft KonoMHe. nepcKpwB yMacTOx noapewAe- 

HHP. 

6bi/iM npoaeAeHbi na6op3TOpHue wcnbiTa- 
Hwn cnoco6a peMoma o6caaHwx ko/iohh na 
MOAe/iw o6caAHOft kojiohhu c ue/ibio npo- 
aepKM ero pa6oTOcnoco6HOCTM. MoAe/ib 06- 
caAMOft KonoMHW npeACTasnweT co6oft 

TO/1CTOCTCH Hy K) Tpy6y C BHyTpBHHMM A^aMeT- 

poM 80. mm, napaMeTpoM 251,2 mm m AAMHOft 

500 MM. 

naTpy5oK Bbino/iHeH M3 CTexAon/iacTMxa b 
8MA6 TOMKOCTeHHoro xpyrosoro UM/IMHAPa, 
TO/imviHa CTeHKM KOToporoO,3 MM, a nepwMCTp 
251.6 mm. 

B KanecTBe npoTarwaaiomero ycTpoftcTBa 
wcno/ib30Ba/iacb xoHHMecxa* onpasxa co 

BXOAMbIM AMSMeTpOM 100 MM. BSIXOAHWM - 70 
MM, AAMHOR 600 MM C OAHWM <J>OpM006pa3yK)- 

ujmm CTepxHeM BAO/ib BHyipeHHeiH nOBepxHO- 
ctm onpaBKM. npoTJDKxa ocyiuecTB/ianacb 
AaB/ieHweM Ha Topeu naTpy6K3. Ha BbtxoAe M3 
npdT»rwBak>mero ycTpoftCTBa naTpy6ox MMe/i 
AnaMeTp 70 mm, npuweM 4>opMOo6pa3yiomMfl 
CTepxeHb yxe He xaca/icfl BbisepHyTOft 060- 
noMKM naTpy6<a, u a TaxoM no/ioxemw naTpy- 
6ox 6u/t noc/ieAoaaTe/ibHO cthhyt AayMfl 
4>MiccaTopaMM, coeAMHeHHbiMM MeoKAy co6oft 

AByMfl CTanbHbIMM CT6pXHflMM. 

3aT6M naTpy6ox 6u/r cnymen b MOAenb 
o6caAHOft ko/iohhw ao yposHfl 30HW noBpew- 
AeHM« o6caAHOft ko/iohhw c noMOtAbio Aepxca- 
Te/ifl, nonepeMHbie pa3Mepw KOToporo He 
npeawuja/iM 70 mm. 3aTeM cTflrMsaioiAtie 4>mk- 
caiopw CABura/iw k aepxHeMy Topuy naipy6xa 
3a CM8T ycwtwfl. nepeAaaaeMoro sepe3 depx- 

Hid. 

B MOMeHT CH5im$i nocneAHero 4>MKcaTopa 
cbo6oahua naTpy6ox no/iHoctbio bocct3ho- 



bm/i cbok} 4>opMy. npwxaaiuwcb k BHyTpeHHCfi 
CTeHne o6caAHOft ko/iohhw m nepeKpua 30Hy 
nospOKAeHMfl. 

Ana/ioniHHbiM o6pa30M 6unu npoaeAeHbi 

5 wcnwTaHMR b yaiOBMflx no/iHoro aanonHeHiiR 
MOAe/iM o6caAHOft ko/iohhw boao^- 

/la6opaTOpHwe AaHHbie noATBepAnnn pa- 
6oTOCnoco6HOCTb AaHHoro cnoco6a peMOHTa 
o6caAHUx ko/iohh. naTpy60K no/iHOCTbio. 6e3 

10 noBpettAenwft m cxnaAox BOCCTaHoann cbok) 
4>opMY h n^OTHO o6nera/i BHyTpeHHK)*o deHicy 
o6caAHOft ko/iohhw, M3onnpy* 30Hy noBpe*- 

AGHMfl. 

CD o p m y n a m 3 o 6 p e T.e h m « 
15 CnocoS peMOHTa o6caAHbix ko/iohh. 
BKAWMaiomM^ noA6op n8Tpy6ica pacneTHoro 
nepwMeTpa, nonepenHyio Ae^opMauwio nar- 
py6xa no ece» A^wne, cnycic €ro b cxaa^MHy m 
ycTaHOBxy b 3one noape>KAeHiia, o t n m m a 10- 
20 tA M ft c 51 TeM, MTO, c ue/ibio nOBblUieHMR 
3(t>4)eKTMBH0CTvi peMOHTH btx pa6oT m o6ecne- 
MeHMH paaHOMepHoro npwKaTHs naTpy6xa no 
Bceft ero A/tune k o6caAHOft ko/iohhc npn oa* 
HOBpeMeHHOM ynpomeHMM npouecca ycia- 
25 hobkm naTpy6xa 3a cmbt MCK/uoneHMJ? 
AononHMTe/ibHoro B03AeftCTBun Ha nero, Ma- 
Tepwaii naTpy6Ka Bw6wpaiOT no moay/ik) ynpy- 
rocrvi E, npMMeM nocneAHMCi onpeAe/ifliOT W3 

COOTHOUJeHMfl 



30 



E > 



1,4 P 



(h/R) 1 



tab P - KOHTaKTHoe AaBiieHue naTpy6xa Ha 

CT6HKM 06caAH0ft KO/IOHH WI 

^ 5 h - TOiiu4MMa CTeHKM naTpy6xa: 

R - paAwyc BHyipeHHeft noBepxHOCTM 06- 

C3AH0ft KO/IOHHW. r 

a nonepeMHyio Ae^opMaumo naTpy6ica no 
Bce^ A^MHe ocymecTB/iwm ao noiepn ycTOft- 

^® HMBOCTM, 3BTeM erO <t>MKCMpyiOT B 3TOM COCTO* 

RHMii m nocne cnycxa b 3QHy noBpe)KAeHM« 
4>MKcaTopbi cHMMaioT. ', 
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<bua.3 Qua.** 

CocTdBHTent O.MyxaMeirapMnoB 
PeAatcTop O.Ci6Hnna TexpeA M.MopreMTan Koppeicrop CTtarpyujeBa 

3aK33 1426 Tnpa*c floAnwcHoe 

BHUMnn TocyAapcTBeHHoro KOMMTBTa no w3a6peTeHM«M m otkpwtmam ripn TKHT CCCP 
1 13035. MocKBd, X-35. PayuicKan Ha6.. 4/5 



npon3BOACTBeMHo-M3AaTe/ibCKiiA KOM6nHaT TlaTeHT-. r. YxcropoA. y/iXarapuHa. 101 
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Qua. 3 0u8.lt 

CocTdDHTenb cD.MyxaMeirapvinoB 
PeAarrop O.CTeHMHa TexpeA M.MopreHTa/i Koppeicrop CJlaTpyiueBa 

3a*a3 1426 Twpa* noarmcHoe 

BHMMnH TocyAapcTBeMHoro kommtots no M3o6p6TeHHHM m otkputmsm npH TKHT CCCP 
1 13035. Mockbs, *-35. Paywcicafl na6., 4/5 



npow3BOACTBeMHO-M3AaT€flbCicMft kom6mh5t "naTem". r. YxropoA. yn.rarapwMa. 101 



[see English abstract - separate page] 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1 A?/(h/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1; Fig. 3 shows the B-B cross section in Fig. 1; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 10, 11. Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 1 4 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251 .2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >IA?/(WR) U/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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